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@  Alpha-numeric  character  display. 

An  alpha-numeric  character  generator  arrangement  hav- 
ing  as  a  character  store  a  "read-only"  memory  in  which 
characters  are  stored  in  a  character  format  composed  of  a 
co-ordinate  matrix  (e.g.  a  7  x  5  dot  matrix)  of  discrete  charac- 
ter  elements.  One  aspect  of the  invention  resides  in  storing 
the  descender letters g, j, p,  q  and  y  such  that those  elements 
forming  the  "tail"  of  the  descender  letter  are  stored  in  charac- 
ter  element  rows  which  in  a  given  row  addressing  sequence 
for the  store  precede  the  character  element  rows  in  which  the 
remaining  elements  for  the  descender  letter  are  stored. 
Another  aspect  of  the  invention  resides  in  addressing  the 
character  element  rows  of  the  character  store  in  a  partially 
cyclic  manner  such  that  descender  letters  are  read-out  for 
display  in  a  "lowered",  correctly  aligned,  position  in  a  row  of 
displayed  characters. 





This  i n v e n t i o n   r e l a t e s   to  a l p h a - n u m e r i c   c h a r a c t e r   d i s p l a y   by 

e l e c t r i c a l   means  (e .g .   on  the  screen   of  a  t e l e v i s i o n   monitor  o r  

using  an  e l e c t r i c a l l y - o p e r a t e d   p r i n t e r   d e v i c e ) ,   and  more  e s p e c i a l l y  

to  c h a r a c t e r   g e n e r a t o r   a r rangements   for   c o n t r o l l i n g   the  d i s p l a y   o f  

c h a r a c t e r s   in  a  c h a r a c t e r   d i s p l a y   s y s t e m .  

I t   is  known  to  use  in  such  a  c h a r a c t e r   g e n e r a t o r   a r r a n g e m e n t  

a  " r e a d - o n l y "   memory  device ,   which  serves   as  a  c h a r a c t e r   s t o r e   i n  

which  c h a r a c t e r s   are  s to red   in  a  manner  r e p r e s e n t i n g   a  c h a r a c t e r  

format  composed  of  a  c o - u r d i n a t e   mat r ix   of  d i s c r e t e   c h a r a c t e r  

e lements ,   and  which  is  r e s p o n s i v e   to  c h a r a c t e r   input   d a t a  

r e p r e s e n t i n g   a lpha -numer ic   c h a r a c t e r s   to  produce  c h a r a c t e r   g e n e r a t i n g  

data  which  can  be  used  for  the  d i s p l a y   of  the  a l p h a - n u m e r i c  

c h a r a c t e r s .  

Such  a  c h a r a c t e r   g e n e r a t o r   a r rangement   may  t h e r e f o r e   be  o f  

a  kind  compr i s ing ,   in  a d d i t i o n   to  the  c h a r a c t e r   s t o r e ,   i n p u t  

a d d r e s s i n g   means  for  address ing   the  c h a r a c t e r   s to re   with  c h a r a c t e r  

input   data  for  a  c h a r a c t e r   s e l e c t e d   for  d i s p l a y ,   row  s e l e c t i o n  

means  for  producing  row  addresses   for  s e l e c t i n g   for  a  r e a d - o u t  

o p e r a t i o n   from  the  c h a r a c t e r   s to re   those  c h a r a c t e r   elements  in  a  

p a r t i c u l a r   c h a r a c t e r   element  row  of  the  c h a r a c t e r   matr ix,   d a t a  

output   means  for  producing  in  said  r e a d - o u t   o p e r a t i o n   the  c h a r a c t e r  

g e n e r a t i n g   data  for  the  c h a r a c t e r   e lements   in  the  s e l e c t e d  

c h a r a c t e r   element  row  of  the  s e l e c t e d   c h a r a c t e r ,   and  logic   c o n t r o l  

means  for   so  c o n t r o l l i n g   the  inpu t   a d d r e s s i n g   means  and  t h e  r o w  



s e l e c t i o n   means  as  to  cause ,   for  a  p l u r a l i t y   of  c h a r a c t e r s   to  b e  

d i sp l ayed   as  a row  of  c h a r a c t e r s ,   the  s e l e c t i o n   in  turn   of  t h e  

c h a r a c t e r   e lements   in  a  f i r s t   c h a r a c t e r   element  row  o f  each   of  s a i d  

p l u r a l i t y  o f   c h a r a c t e r s ,   then  the  s e l e c t i o n   in  t u r n   of  the  c h a r a c t e r  

elements   in  a  second  c h a r a c t e r   e lement   row  t h e r e o f ,   and  so  on  f o r  

t h e i r   r emain ing   c h a r a c t e r   e lement   rows,  s o  t h a t   said  p l u r a l i t y   o f  

c h a r a c t e r s   are  b u i l t - u p   e lement   row-by-e lement   row,  as  a  w h o l e ,  

for  d i s p l a y .  

In  order   to  l i m i t   the  s ize   of  a  " r e a d - o n l y "   memory  d e v i c e  

which  serves   as  a  c h a r a c t e r   s t o r e ,   i t   is  known  to  provide   fo r   a  

p a r t i c u l a r   c h a r a c t e r   fo rmat   a  c o - o r d i n a t e   c h a r a c t e r  m a t r i x   o f  n  

c h a r a c t e r   e lement   rows  which  is  j u s t   l a rge   enough  to  accommodate 

each  of  the  upper  case  l e t t e r s   of  the  a l p h a b e t .   The  same  s i z e   o f  

c h a r a c t e r   ma t r ix   can  a l so   accommodate  each  of  the  c o r r e s p o n d i n g  

lower  case  l e t t e r s .   However,  the  lower  case  l e t t e r s   g,  j ,   p,  q ,  
and  y,  which  are  known as  descender   l e t t e r s   because   they  have  " t a i l s "  

which  should  descend  below  the  bottom  of  a  d i s p l a y e d   c h a r a c t e r   row 

in  which  they  occur ,   can  only  be  accommodated  in  t h e i r   r e s p e c t i v e  

c h a r a c t e r   m a t r i x   i f   they  are,   in  e f f e c t ,   s t o r ed   in  a  " r a i s e d "  

p o s i t i o n   in  the  m a t r i x ,   s ince   o the rwi se   t h e i r   " t a i l s "   would  l i e  

ou t s ide   the  ma t r ix   and  thus-would   not  be  accommodated  t h e r e i n .   As 

a  consequence,   a  c h a r a c t e r   g e n e r a t o r   a r rangement   o f  t h e   above  k i n d  

having  such  a  c h a r a c t e r   s t o r e   r e q u i r e s   a d d i t i o n a l   c i r c u i t r y   in  i t s  

l o g i c   c o n t r o l   means  for   the  r e a d - o u t   of  these   descende r   l e t t e r s   i n  

order  to  "lower"  a  de scende r   l e t t e r ,   as  d i s p l a y e d ,   in to   i t s  c o r r e c t  

p o s i t i o n   in  a  c h a r a c t e r   row.  Without  such  a d d i t i o n a l   c i r c u i t r y   a  

d i sp l ayed   de scende r   l e t t e r   would  be  out  of  a l i gnmen t   in  t h e  

c h a r a c t e r   row.  

I t   is  known  for   t h e  a d d i t i o n a l   c i r c u i t r y   to  i nc lude   an  a d d e r  

c i r c u i t   to  which  the  row  add re s se s   from  the  row  s e l e c t i o n   means  a r e  

appl ied   and  which  is  made  operable   by  d e t e c t o r   means  when  s a i d  

c h a r a c t e r   inpu t   data   r e p r e s e n t s   a  descender   l e t t e r   to  add  to  e a c h  

succes s ive   row  address   app l i ed   to  i t  a  n u m b e r   a p p r o p r i a t e   f o r  

changing  the  row  add re s s   to  delay  the  r e a d - o u t  o p e r a t i o n   in  r e s p e c t  

of  the  descender   l e t t e r   by  a  number  of  c h a r a c t e r   element  r o w s  

co r r e spond ing   to  sa id   number,  whereby  the  descende r   l e t t e r   a s  



d i sp l ayed   is   lowered  in  p o s i t i o n   by  such  number  of  c h a r a c t e r  

element  rows  so  as  to  be  in  c o r r e c t   a l ignment   in  a  d i s p l a y e d  

c h a r a c t e r   row.  

The  lower ing   of  the  descender   l e t t e r s   in  th i s   way  r e q u i r e s  

the  row  s e l e c t i o n   means  to  p rov ide   a  number  of  a d d i t i o n a l   row 

a d d r e s s e s ,   and  the  c h a r a c t e r   g e n e r a t o r   ar rangement   f u r t h e r   i n c l u d e s  

enabl ing   means  r e s p o n s i v e   to  said  d e t e c t o r   means  for  enabl ing   s a i d  

data  output   means  to  produce  c h a r a c t e r   g e n e r a t i n g   data  for  a  f i r s t  

n  s u c c e s s i v e   row  a d d r e s s e s   for  normal  r e a d - o u t   o p e r a t i o n   and  for  a  

second  d i f f e r e n t ,  n   s u c c e s s i v e   row  add re s se s   for  descender   l e t t e r  

r e a d - o u t   o p e r a t i o n .   Mullard  Technica l   Note  7  (TP1404),  O c t o b e r ,  

1 9 7 4 ,  d e s c r i b e s   a  c h a r a c t e r   g e n e r a t o r   ar rangement   in  which  t h e  

c h a r a c t e r   s t o r e   is  a  ROM  (Read  Only  Memory)  for  which,  e s s e n t i a l l y ,  

the  ASCII  code  is  used  fo r   the  read  out  of  c h a r a c t e r s   s tored   on  a  

7 x 5  dot  mat r ix   b a s i s ,   and  in  which  arrangement   an  adder  c i r c u i t  

is  used,  as  a f o r e s a i d ,   to  e f f e c t   i n t e r   a l i a   the  c o r r e c t  a l i g n m e n t  

of  descender   l e t t e r s   in  a  row  of  c h a r a c t e r s .  

However,  t h i s   a d d i t i o n a l   c i r c u i t r y   which  is  r equ i r ed   for  t h e  

c o r r e c t   a l ignment   of  the  descender   l e t t e r s   has  the  d i s a d v a n t a g e  

tha t   because  the  adder  c i r c u i t   has  to  ope ra te   at  the  read  out  r a t e  

for  the  c h a r a c t e r   g e n e r a t i n g   da ta ,   which  wi l l   u s u a l l y   be  a  f a s t  

r a t e ,   of  for   example  1MHz,  t h i s   adder  c i r c u i t   wi l l   be  complex  i n  

i m p l e m e n t a t i o n .  

I t   is   an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  avoid  t h i s  

d i s a d v a n t a g e .  

According  to  one  a spec t   of  the  i n v e n t i o n   there   is  provided  a  

c h a r a c t e r   s to re   in  which  c h a r a c t e r s   are  s tored   in  a  manner  

r e p r e s e n t i n g   a  c h a r a c t e r   format  composed  of  a  c o - o r d i n a t e   m a t r i x  

of  d i s c r e t e   c h a r a c t e r   e l ements ,   and  which  is  r e spons ive   t o  

c h a r a c t e r   input   data  r e p r e s e n t i n g   a lpha -numer ic   c h a r a c t e r s   t o  

produce  c h a r a c t e r   g e n e r a t i n g   data  which  can  be  used  for  the  d i s p l a y  

of  t h e - a l p h a - n u m e r i c   c h a r a c t e r s ,   c h a r a c t e r i z e d   in  tha t   the  c o -  

o r d i n a t e   mat r ix   for  e a c h  d e s c e n d e r   l e t t e r   has  the  c h a r a c t e r   e l e m e n t s  

for  the  descender   l e t t e r   so  a r ranged   tha t   those  elements  f o rming  

the  " t a i l "   of  the  descender   l e t t e r   are  s to red   in  c h a r a c t e r   e l e m e n t  

rows  which  in  a  given  c h a r a c t e r   element  row  address ing   sequence  f o r  



the  s t o r e   in  r e s p e c t   of  c h a r a c t e r s   o the r   than  descender   l e t t e r s ,  

p recede   the  c h a r a c t e r   element  rows  in  which  the  r emain ing   e l e m e n t s  

for   the  d e s c e n d e r   l e t t e r   are  s t o r e d .  

Accord ing   to  ano ther   a spec t   of  the  i n v e n t i o n ,   a  c h a r a c t e r  

g e n e r a t o r   a r r angement   of  the  kind  r e f e r r e d   to,   i n c l u d i n g  d e t e c t o r  

m e a n s  f o r   d e t e c t i n g   when  r e c e i v e d   c h a r a c t e r   i npu t   d a t a  p e r t a i n s  t o  

a  de scende r   l e t t e r ,   t o g e t h e r  w i t h   e n a b l i n g   means  r e s p o n s i v e   to  t h e  

d e t e c t o r   means  for  enabl ing   said  da ta   ou tpu t   means  t o  p r o d u c e  

c h a r a c t e r   g e n e r a t i n g   data  for   a  p a r t i c u l a r   n  s u c c e s s i v e   row 

a d d r e s s e s   as  produced  by  the  row  s e l e c t i o n   means  and  p e r t a i n i n g   to  a  
n o r m a l  c h a r a c t e r   or  t o  a  d e s c e n d e r   l e t t e r ,   as  the  case  may be,  n  b e i n g  

the  number  of  c h a r a c t e r   element  rows  of  the  c h a r a c t e r   f o r m a t ;  i s  

c h a r a c t e r i s e d   in  t h a t   the  c h a r a c t e r   s t o r e   of  the  a r rangement   is   a s  

se t   f o r t h   in  the  p reced ing   pa rag raph ,   and  the  row  s e l e c t i o n   means  

is   c o n t r o l l e d   by  the  log ic   con t ro l   means  so  as  in  a  r e a d - o u t  

o p e r a t i o n   to  r e p e a t   at  l e a s t  p a r t   of  i t s   a d d r e s s i n g   s e q u e n c e  s u c h  

t h a t   at  l e a s t   these   row  addres ses   p e r t a i n i n g   t o  c h a r a c t e r   e l e m e n t  

rows  w h i c h  c o n t a i n   the  e lements   forming  the  " t a i l s "   o f  d e s c e n d e r  

l e t t e r s  o c c u r   t w i c e .  

With  such  a  c h a r a c t e r   g e n e r a t o r   a r rangement   the  c o r r e c t  

a l ignmen t   of  d e s c e n d e r  l e t t e r s  i n   a  row  of  d i s p l a y e d   c h a r a c t e r s   i s  

ach ieved   in  the  r e a d - o u t   o p e r a t i o n   w i t h o u t   the  use  of  an  a d d e r  

c i r c u i t   as  is   r e q u i r e d   in  the  known  a r rangement   ment ioned  a b o v e .  

In  o r d e r   t h a t   the  i n v e n t i o n   may  be  more  f u l l y  u n d e r s t o o d  

r e f e r e n c e   w i l l   now  be  made  by way  of  example  to  the  accompanying 

d r a w i n g s   of  w h i c h :  

F i g u r e s   1  to  6   shows  some  c h a r a c t e r   shapes  us ing   a  7 x  5 

c h a r a c t e r   e lement   f o r m a t ;  

F i g u r e  7   shows,  d i a g r a m m a t i c a l l y ,   a  known  c h a r a c t e r   g e n e r a t o r  

a r r a n g e m e n t ;  

F igure   8  shows,  d i a g r a m m a t i c a l l y ,   a  c h a r a c t e r   g e n e r a t o r  

a r rangement   accord ing   to  the  i n v e n t i o n ;   and  

F igure   9  shows,  d i a g r a m m a t i c a l l y ,   a  d i s p l a y   system  embodying 

the  c h a r a c t e r   g e n e r a t o r   arrangement   of  F igure   8 .  

R e f e r r i n g   to  the  drawings,   F igure   1  shows by  w a y  o f  

i l l u s t r a t i o n  t h e   c h a r a c t e r   shapes  for  the  f i ve   l e t t e r s   B,  b ,  c ,   D 

and  d,  u s ing   a 7  x  5  c h a r a c t e r   e lement   format   comprised  by  a  



c h a r a c t e r   ma t r ix   of  7  rows  R1  to  R7  and  5  columns  C1  to  C5  o f  

d i s c r e t e   c h a r a c t e r   e l emen t s .   Figure  2  shows  the  c h a r a c t e r   s h a p e s  

for  the  f ive   lower  case  descender   l e t t e r s   g,  j ,   p,  q  and  y,  u s i n g  

the  same  c h a r a c t e r   fo rmat .   As  can  be  seen  from  F igure   3,  a s  

exempl i f i ed   by  the  two  descender   l e t t e r s  y   a n d  p  i n   the  word  " t y p e d " ,  

the  descender   l e t t e r s   are,   in  e f f e c t ,   in  a  " r a i s e d "   p o s i t i o n   i n  

t h e i r   r e s p e c t i v e   c h a r a c t e r   mat r ix   as  compared  with  the  p o s i t i o n   o f  

non-descende r   l e t t e r s .   However,  in  d i s p l a y i n g   the  word  " t y p e d " ,  

the  descender   l e t t e r s   y  and p  would  have  to  be  " lowered"  r e l a t i v e  

to  the  o ther   l e t t e r s   in  the  word  so  tha t   t h e i r   " t a i l s "   l i e   be low 

the  l i ne   of  the  word;  t h a t   i s ,   when  the  word  "typed"  is  d i s p l a y e d ,  

the  " t a i l s "   of  the  descender   l e t t e r s   y  and  p  l i e   in  a d d i t i o n a l  

c h a r a c t e r   e lement   rows  R8  and  R9,  as  shown  in  F igure   4 .  

A  known  c h a r a c t e r   g e n e r a t o r   arrangement   for  r ead ing   out  such  

c h a r a c t e r s   for  d i s p l a y   and  i n c l u d i n g   means  for  de t e rmin ing   t h e  

c o r r e c t   a l i gnmen t   of  descender   l e t t e r s   r e l a t i v e   to  n o n - d e s c e n d e r  

l e t t e r s   in  a  row  of  d i s p l a y e d   c h a r a c t e r s ,   is  shown  in  Figure  7 .  

This  known  c h a r a c t e r   g e n e r a t o r   ar rangement   comprises   a  c h a r a c t e r  

s to re   1  in  the  form  of  a  " r ead -on ly"   memory  device  in  which  t h e  

c h a r a c t e r s   for  d i s p l a y   are  s t o r ed .   The  c h a r a c t e r   s to re   1  i s  

ar ranged  to  be  addressed   with  c h a r a c t e r   input   data  for  a  c h a r a c t e r  

s e l e c t e d   for   d i s p l a y   from  an  input   add res s ing   c i r c u i t   2.  T h i s  

add re s s ing   is  e f f e c t e d   in  p a r a l l e l   over  7  a d d r e s s i n g   leads   bl  to  b7  

using  b inary   coding.   The  inpu t   add re s s ing   c i r c u i t   2  serves   as  a  

s e r i a l - t o - p a r a l l e l   c o n v e r t e r   for   p r o d u c i n g  i n   p a r a l l e l   as  c h a r a c t e r  

inpu t   data ,   7 - b i t   groups  of  i npu t   s i g n a l s   appl ied   to  i t   over  a n  

input   lead  IL.  Thus,  128  d i f f e r e n t   c h a r a c t e r s   can  be  s to red   in  t h e  

c h a r a c t e r   s to re   1  and  i d e n t i f i e d   by  a  unique  7 - b i t   b inary   code  on 

the  a d d r e s s i n g   l eads   bl  to  b7.  Convenien t ly ,   as  a f o r e s a i d ,   ASCII 

coding  can  be  used.   The  arrangement   also  comprises   a  row  s e l e c t i o n  

c i r c u i t   3  for  producing  row  addresses   for  s e l e c t i n g   in  turn  t h e  

c h a r a c t e r   element  rows  of  the  c h a r a c t e r   mat r ix .   In  order   to  c a t e r  

for  the  d i s p l a y   of  descender   l e t t e r s ,   in  a  manner  to  be  d e s c r i b e d ,  

the  row  a d d r e s s e s   are  app l i ed   to  the  c h a r a c t e r   s t o r e   1  over   row 

addres s ing   leads   a r t   to  ar3,  via  an  adder  c i r c u i t   4.  Binary  c o d i n g  

is  a lso  used  for  the  row  a d d r e s s e s .  

In  r e sponse   to  the  a p p l i c a t i o n   t h e r e t o   of  a  p a r t i c u l a r   c h a r a c t e r  



code  and  a  p a r t i c u l a r   row  address   code,  the  c h a r a c t e r   s to re   1 

produces   on  a  group  of  5  ou tpu t   l e ads   011  to  015  a  combina t ion   o f  

ou tpu t   s i g n a l s   (e .g .   a  combina t ion   of  '1' s  and  '0 '  s)  c o r r e s p o n d i n g  

to  the  combina t ion   of  c h a r a c t e r   e l emen t s   in  the  s e l e c t e d   c h a r a c t e r  

element   row  of  the  s e l e c t e d   c h a r a c t e r .   Thus,  i f   row  R3 of  t h e  

lower  case  l e t t e r   e  (see  Figure   3)  i s   s e l e c t e d ,   the  ou tpu t   s i g n a l  

combina t ion   would  be,  say,  01110.  The  ou tpu t   s i g n a l s   on  the  l e a d s  

011  to  015  are  app l i ed   through  a  group  of  AND-gates  G1  to  G5  t o  

an  ou tpu t   b u f f e r   s tage  5.  This  ou tpu t   b u f f e r   s tage  5  s e rves   as  a  

p a r a l l e l - t o - s e r i a l   c o n v e r t e r   for   p roduc ing   in  s e r i e s  a s   c h a r a c t e r  

g e n e r a t i n g   da ta   on  an  ou tput   lead   OL  the  groups  of  5  p a r a l l e l  

ou tpu t   s i g n a l s   from  the  c h a r a c t e r  s t o r e   1 .  

The  row  s e l e c t i o n   c i r c u i t   3  i s   s u i t a b l y   a  c o u n t e r   which  i s  

d r iven   by  c l o c k  p u l s e s   ck.  In  a  p r a c t i c a l   embodiment  of  t h e  

a r rangement ,   the  clock  pulse   p e r i o d   may  be  64 /uS, with  a  new 

c h a r a c t e r   code  being  app l ied   to  the  c h a r a c t e r   s t o r e   1  eve ry   1 / u S .  
In  o rder   to  c a t e r   for  descender   l e t t e r s ,   the  r o w  s e l e c t i o n   c i r c u i t  

3  p rov ides   a  number  of  row  a d d r e s s e s   a d d i t i o n a l   t o  t h e   number  (7)  

of  c h a r a c t e r   e lement   rows  of  the  c h a r a c t e r   ma t r i x .   In  the  p r e s e n t  

i n s t a n c e ,   i t   is   assumed  tha t   the  row  s e l e c t i o n   c i r c u i t   3  p r o v i d e s  

a  r e c u r r e n t   cyc le   of  9  row  a d d r e s s e s   which  are  produced  as  r e s p e c t i v e  

b i n a r y   codes  on  four   l eads   r l   to  r4 .   These  row  address   codes  a r e  

app l i ed   to  t h e  a d d e r   c i r c u i t  4   and  a l so   to  a  gate  enab l ing   c i r c u i t  

6  which  has  a  "gate  enable"   ou tpu t   lead   GL  connected   in  common to 

o n e  i n p u t   of  each  o f  t h e   AND-gates  G1  to  G5.  The  a r r a n g e m e n t  

f u r t h e r   compr ises   a  d e t e c t o r   c i r c u i t   7  which  d e t e c t s  w h e n   a  c h a r a c t e r  

code  on  the  l eads   b1  to  b7  p e r t a i n s   to  a  descender   l e t t e r   to  p r o d u c e  

a  c o n t r o l   s i g n a l   on  an  output   lead  CS.  This  c o n t r o l  s i g n a l - i s  

app l i ed   to  both  the  adder  c i r c u i t   4  and  the  gate  enab l ing   c i r c u i t   6 .  

When  a  c h a r a c t e r   code  p e r t a i n i n g   to  a  non -descende r   l e t t e r  

is  a p p l i e d   from  the  input   a d d r e s s i n g   c i r c u i t   2  to  the  c h a r a c t e r  

s t o r e   1,  t h e r e   is   no  con t ro l   s i g n a l   on  the  ou tpu t   lead  CS,  s o  

t h a t   the  adder  c i r c u i t   4  remains  u n r e s p o n s i v e   in  t ha t   i t  a d d s   a  

naught  to  each  row  address   code  a p p l i e d   to  i t .  T h u s ,   the  f i r s t   7 

row  address   codes  of  a  c y c l e  o n   the  l eads   r l   t o  r 3   (r4  i s  n o t  

needed)  are  passed   unmodif ied  onto  the  l eads   a r t  t o   ar3  to  s e l e c t  



in  turn   the  7  c h a r a c t e r   e lement   rows  of  the  c h a r a c t e r   m a t r i x .  

Because  of  the  absence  of  the  c o n t r o l   s igna l   on  the  ou tpu t   l e a d  

CS,  the  gate  enab l ing   c i r c u i t   (which  i t s e l f   is  s u i t a b l y   composed 

of  gate  l og i c )   produces   the  "gate  enable"   s igna l   on  the  o u t p u t  

lead  GL  for  the  occu r r ence   of  each  of  the  f i r s t   7  row  a d d r e s s  

codes.   As  a  r e s u l t ,   the  ga tes   G1  to  G5  pass  to  the  ou tput   b u f f e r  

s tage   5  the   ou tput   s igna l   combina t ions   from  the  c h a r a c t e r   s to re   1 

for   the  f i r s t   7  row  address   codes  of  a  cycle  from  the  row  s e l e c t i o n  

c i r c u i t   3 .  

When  a  c h a r a c t e r   code  p e r t a i n i n g   to  a  descender   l e t t e r   i s  

a p p l i e d   from  the  inpu t   a d d r e s s i n g   c i r c u i t   2  to  the  c h a r a c t e r  

s t o r e   1,  t h i s   c h a r a c t e r   code  is  d e t e c t e d   by  the  d e t e c t o r   c i r c u i t   7 

which  thus  produces  the  c o n t r o l   s igna l   on  the  ou tpu t   lead  CS.  The 

e f f e c t   of  t h i s   con t ro l   s igna l   as  appl ied   to  the  gate  e n a b l i n g  

c i r c u i t   6  is  to  cause  the  l a t t e r   to  produce  the  "gate  enable"  s i g n a l  

on  the  ou tput   lead  GL  for   the  occur rence   of  each  of  the  l a s t   7  row 

address   codes  in  the  cycle   produced  by  the  row  s e l e c t i o n   c i r c u i t   3 .  

The  e f f e c t   of  the  c o n t r o l   s igna l   as  app l ied   to  the  adder  c i r c u i t   4 

is   to  cause  the  l a t t e r   to  add  minus  two  (-2)  to  each  row  a d d r e s s  

code  app l i ed   to  i t .   Thus,  the  l a s t   7  row  address   codes  of  a  c y c l e  

on  the  l eads   r l   to  r4  are  changed  by  the  adder  c i r c u i t   4  to  become 

the  f i r s t  7   row  address   codes  on  the  leads  ar t   to  ar3.   The  e f f e c t  

of  t h i s   can  be  seen  from  Figure   4.  If  the  c h a r a c t e r   element  rows 

R1  to  R9  cor respond  to  d i s p l a y   l i n e s   T1  to  T9  for   a  row  of  d i s p l a y e d  

c h a r a c t e r s ,   then  for  a  n o n - d e s c e n d e r   l e t t e r   such  as  T,  t h e  

c h a r a c t e r   element  rows  R1  to  R7  are  addressed  dur ing   the  o c c u r r e n c e  

of  t h e i r   own  row  address   codes  to  d i sp l ay   the  l e t t e r   T  in  t h e  

d i s p l a y   l i n e s   T1  to  T7.  However,  for  a  descender   l e t t e r   such  as  y ,  
the  c h a r a c t e r   e lement  rows   R1  to  R7  are  addressed   during  t h e  

occur rence   of  the  address   codes  R3  to  R9,  r e s p e c t i v e l y ,   to  d i s p l a y  

the  l e t t e r  y   in  the  d i s p l a y   l i n e s   T3  to  T9;  that   i s ,   the  d i s p l a y  

of  the  descender   l e t t e r   is  delayed  by  two  row  address   pe r iods   t o  

br ing  i t   in to  c o r r e c t   a l ignment   in  the  c h a r a c t e r   row.  

The  known  arrangement   j u s t   desc r ibed   has  the  d i s a d v a n t a g e ,  

mentioned  p r e v i o u s l y ,   t h a t   the  adder  c i r c u i t   4  has  to  opera te   a t  

the  c h a r a c t e r   input   data  r a t e   (e .g .   at  1MHz  as  a f o r e s a i d ) ,   which  



r e q u i r e s   the  adder  c i r c u i t   t o  b e   complex  in  i m p l e m e n t a t i o n .   The 

c h a r a c t e r   g e n e r a t o r   a r rangement   accord ing   to  the  i n v e n t i o n   shown 

in  F igure   8  a v o i d s   t h i s   d i s a d v a n t a g e   by  d i s p e n s i n g  w i t h   with  a d d e r  

c i r c u i t .  

R e f e r r i n g   to  Figure  8,  in  the  a r rangement   t h e r e   shown,  e l e m e n t s  

which  co r r e spond   to  e lements   in  t h e  a r r a n g e m e n t   of  F i g u r e  8  h a v e  

been  given  the  same  r e f e r e n c e   l e t t e r s   and  numerals .   S i n c e  i n  

F igure   8  the  adder  c i r c u i t   h a s  b e e n   d i spensed   with ,   t h e  o u t p u t   l e a d s  

r1  to  r3  from  the  row  s e l e c t i o n   c i r c u i t   3  are  c o n n e c t e d  d i r e c t l y  

t o   the  c h a r a c t e r   s t o r e   1.  In  accordance   with  one  a s p e c t  o f  t h e  

i n v e n t i o n ,   in  the  c h a r a c t e r   s t o r e   1  the  c h a r a c t e r   mat r ix   f o r  e a c h  

descende r   l e t t e r   has  the  c h a r a c t e r   e lements   for  t h e  d e s c e n d e r   l e t t e r  

so  a r r a n g e d ,   as  shown  i n  F i g u r e   5,  t h a t   those  e lements   f o r m i n g  t h e  

" t a i l "   of  the  descender   l e t t e r   are  s t o r ed   in  c h a r a c t e r   e lement   rows  

R1  and  R2  a b o v e  ( o r   b e f o r e  i n   the  a d d r e s s i n g  s e q u e n c e )  t h e  

c h a r a c t e r   e lement   rows  R3  to  R7  in   which  the  remain ing   e lements   f o r  

the  descender   l e t t e r   are  s t o r e d .   In  accordance   with  t h e  s e c o n d  

aspec t   of  the  i n v e n t i o n ,  i n  t h e   a r rangement   of  F igure   8  t h e  r o w  

s e l e c t i o n   c i r c u i t   3  p rov ides   on  the  l eads   r1  to  r 3  a t   l e a s t   s o m e  o f  

the  7  row  add re s s   codes  twice  in  a  r e a d - o u t   o p e r a t i o n ,   and  i t   a l s o  

p r o v i d e s   on  the  lead  r4  an  i n d i c a t i o n   to  the  gate  enab l ing   c i r c u i t  

6  as  to  whether   in  a  r e a d - o u t   o p e r a t i o n   i t   is   the  f i r s t   or  t h e  

second  o c c u r r e n c e   of  a  row  address   code.  Conven ien t ly ,   t h i s  c a n   b e  

ach ieved   us ing   a  c o n v e n t i o n a l   4 - b i t   b ina ry   code  fo r   the  row 

address   codes .   A  '0 '   or  '1 '   b i t   on  the  lead  r4  s i g n i f i e s   to  t h e  

gate  e n a b l i n g   c i r c u i t   6  whether   the  remaining  e i gh t   3 - b i t   c o d e s  

on  the  l eads   r l   to  r3  are  o c c u r r i n g   for  the  f i r s t  o r  f o r  t h e   s e c o n d  

t ime.  Since  t h e r e   are  only  seven  c h a r a c t e r   e l e m e n t  r o w s  i n   t h e  

c h a r a c t e r   format ,   one  of  the  e i gh t   3 - b i t   codes  on  the  l e a d s  r 1   t o  

r3  needs  to  be  " s l i pped"   ( e . g .  b y   sw i t chab l e   ga t ing   in  t h e  r o w  

s e l e c t i o n   c i r c u i t   3  in  order   to  p rov ide   a  r e c u r r e n t   cycle   o f  o n l y  

7  row  address   codes.  A l t e r n a t i v e l y ,   the  c h a r a c t e r   f o r m a t  i n  t h e  

c h a r a c t e r   s t o r e   can  inc lude   a  s p a r e   row as  i l l u s t r a t e d   in  F igure   6  

for  the  l e t t e r s  A   and  q   in  order   to  a c h i e v e  a   n a t u r a l   3 - b i t  b i n a r y  

count  of  e i g h t .   The  p o s i t i o n   of  the  spare  row  in  the  c h a r a c t e r  

format  depends  on  the  c h a r a c t e r ,  b e i n g   at  the  top  or  b o t t o m  f o r   a  



n o n - d e s c e n d e r   l e t t e r   and  at  an  i n t e r m e d i a t e   p o s i t i o n   for  d e s c e n d e r  

l e t t e r s .   More  than  one  spare  row  may  be  provided ,   the  o n l y  

r e q u i r e m e n t   being  tha t   for  both  descender   l e t t e r s   and  n o n - d e s c e n d e r  

l e t t e r s   t he re   is  a  con t inuous   sequence  of  7  c h a r a c t e r   element  rows 

which  can  be  addressed   by  seven  s u c c e s s i v e   row  address   codes  of  a 

c y c l i c   count  in  which  at  l e a s t   some  of  the  row  address   codes  o c c u r  

t w i c e .  

Cons ider   now  the  o p e r a t i o n   of  the  arrangement  of  Figure  8,  f o r  

a  n o n - d e s c e n d e r   l e t t e r ,   the  gate  enab l ing   c i r c u i t   6  responds  t o  

the  '0 '   on  lead  r4  to  enable   the  ga tes   Gl  to  G5  for  the  f i r s t   7 

row  address   codes  produced  on  the  leads   r l   to  r3  in  a  f i r s t   c y c l e .  

For  a  descender   l e t t e r ,   the  c i r c u i t   6  responds  to  the  '1 '   on  l e a d  

r4,  due  to  the  p resence   of  the  c o n t r o l   s ignal   on  the  lead  CS,  t o  

enable   the  gates   G1  to  G5  for  the  l a s t   5  row  address   codes  p r o d u c e d  

on  the  l eads   r l   to  r3  in  the  f i r s t   cycle   and  the  f i r s t   2  row 

address   codes  produced  in  the  second  cyc le .   This  p rov ides   for  t h e  

" lower ing"   of  the  descender   l e t t e r s   in to   t h e i r   c o r r e c t   a l ignment   i n  

a  row  of  c h a r a c t e r s ,   w i thou t   the  need  of  an  adder  c i r c u i t .  

Where  the  row  s e l e c t i o n   c i r c u i t   p rov ides   a  n a t u r a l   b i n a r y  

count  of  e i g h t   3 -b i t   row  address   codes,   the  c h a r a c t e r   e l e m e n t  

rows,  i n c l u d i n g   the  space  row,  of  the  c h a r a c t e r   format  as  shown 

in  F igure   6  may  be  i d e n t i f i e d   wi th   row  address   codes  in  a c c o r d a n c e  

with  the  f o l l owing   T a b l e .  



Thus,  fo r   a  non -descende r   l e t t e r   the  spare   row  is   RO  a n d  h a s  

the  unused  code  0  000,  whereas  for  a  descender   l e t t e r   the  s p a r e  

row  is  R2  and  has  the  unused  code  0  0 1 0 .  

R e f e r r i n g   now  to  Figure   9  of  the  d rawings ,   which  shows 

d i a g r a m m a t i c a l l y   a  d i s p l a y   system  i n  t h e   form  of  a  t e l e v i s i o n  

r e c e i v e r   a r r angemen t   which  embodies  the  i n v e n t i o n   and  which  is   f o r  

d i s p l a y i n g   s e l e c t i v e l y   e i t h e r   a  t e l e v i s i o n   p i c t u r e   which  i s   p r o d u c e d  

from  p i c t u r e   i n f o r m a t i o n   in  a  normal  b r o a d c a s t   or  c a b l e  t e l e v i s i o n  

video  s i g n a l ,   or  a l p h a - n u m e r i c   t e x t   or  o the r   message  i n f o r m a t i o n  

which  is  p roduced  from  coded  data  pu l se s   which  a re   t r a n s m i t t e d   i n  

the  video  s i g n a l   in  v e r t i c a l   or  f i e l d - b l a n k i n g   i n t e r v a l s   t h e r e o f .  

An  incoming  t e l e v i s i o n   video  s i g n a l   VS  appea r s   at  an  i n p u t  

lead  1  of  the  t e l e v i s i o n   r e c e i v e r   a r rangement   via   i t s  f r o n t   end  2  

which  compr i ses   the  usua l   ampl i fy ing ,   t un ing ,   i . f .   and  d e t e c t o r  

c i r c u i t s .   The  f r o n t   end  2  is  assumed  to  be  adap ted   to  r e c e i v e   t h e  

video  s i gna l   VS  from  a  t e l e v i s i o n   t r a n s m i t t e r   3  v i a   a  c o n v e n t i o n a l  

o v e r - a i r   b r o a d c a s t   or  cable   t r a n s m i s s i o n   l i n k   4 .  

For  normal  p i c t u r e   d i s p l a y   in  t h e  t e l e v i s i o n   r e c e i v e r  

a r rangement ,   the  r e c e i v e d   video  s igna l   is  a p p l i e d   t o  a   s e l e c t o r  

c i r c u i t   5  which  i n c l u d e d   a  s e l e c t o r   swi tch   6 .   When  the  swi tch   6 

is   c losed ,   the  video  s i gna l   VS  is  a p p l i e d   to  a  c o l o u r   decoder   7 

which  p roduces   the  R,  G  and  B  component  s i g n a l s   f o r   the  p i c t u r e  

d i s p l a y ,   t hese   component  s i g n a l s   being  a p p l i e d   v ia   a  video  i n t e r f a c e  

c i r c u i t   8  to  the  red,   green  and  blue  guns  of  a  c o l o u r   t e l e v i s i o n  

p i c t u r e   tube  9.  Scanning  c i r c u i t s   10  for   the  tube   9  r e c e i v e  t h e  

usual   l i n e   and  - f i e ld   s y n c h r o n i s i n g   pu l s e s   LS  and  FS  from  a  s y n c h .  

s e p a r a t o r   c i r c u i t   11  which  e x t r a c t s   these   s y n c h r o n i s i n g   p u l s e s   f r o m  

the  incoming  video  s i g n a l   VS. 

Coded  data   pu l ses   r e p r e s e n t i n g   message  i n f o r m a t i o n   in  t h e  

video  s i gna l   VS  do  not  a f f e c t   the  p i c t u r e   d i s p l a y   because   they  o c c u r  

in  one  or  more  l i n e s   in  the  f i e l d - b l a n k i n g   i n t e r v a l   when  t h e r e   i s  

no  p i c t u r e   d i s p l a y .   Of  the  l i n e s   r e c u r r i n g   in  the  f i e l d - b l a n k i n g  

i n t e r v a l ,   most  could  be  used  to  t r a n s m i t   coded  da ta   p u l s e s  

r e p r e s e n t i n g   message  i n f o r m a t i o n .   However,  in  the   BBC/IBA  T e l e t e x t  

System  at  p r e s e n t ,   only  l i n e s   17 /18  o f   even  f i e l d s   and  l i n e s   330 /331  

of  odd  f i e l d s   of  the  6 2 5  l i n e   b r o a d c a s t   t e l e v i s i o n   system  are  u s e d  



in  the  United  Kingdom.  (See  "Broadcas t   T e l e t e x t   S p e c i f i c a t i o n " ,  

September  1976,  pub l i shed   j o i n t l y   by  the  B r i t i s h   B r o a d c a s t i n g  

C o r p o r a t i o n ,   Independent   Broadcas t ing   A u t h o r i t y   and  B r i t i s h   Radio  

Equipment  M a n u f a c t u r e r s '   A s s o c i a t i o n ) .  

The  video  s igna l   VS  on  the  input   lead  1  is  a l so   appl ied   to  a 

data   a c q u i s i t i o n   c i r c u i t   12  which  i n c l u d e s   a  data   clock  p u l s e  

g e n e r a t o r   (not  shown)  for  d e r i v i n g   a  data  c lock  pu l se   t r a i n   f rom 

the  coded  data  pu l ses   r e p r e s e n t i n g   the  message  i n f o r m a t i o n .  

I t   is  assumed  t ha t   the  message  i n f o r m a t i o n   r e p r e s e n t e d   by  t h e  

coded  data  pu l ses   con ta ined   in  the  video  s i g n a l   VS  is  d ivided  i n t o  

d i f f e r e n t   pages  of  i n f o r m a t i o n ,   and  tha t   each  page  is  for  d i s p l a y  

as  a  whole  on  the  screen  of  the  p i c t u r e   tube  9,  with  the  coded  d a t a  

p u l s e s   r e p r e s e n t i n g   each  page  of  i n f o r m a t i o n   being  r e p e a t e d  

p e r i o d i c a l l y   in  a  r e c u r r e n t   cycle  with  or  w i thou t   updat ing   of  t h e  

i n f o r m a t i o n .   I t   is  f u r t h e r   assumed  t h a t   each  page  of  message 
i n f o r m a t i o n   is  i d e n t i f i e d   by  means  of  a  unique  page  address  code  

which  is  inc luded   in  the  coded  data  pu l s e s   and  d e f i n e s   the  page  

number.  The  t e l e v i s i o n   r e c e i v e r   a r rangement   i n c l u d e s   a  code  s e l e c t o r  

c i r c u i t   13  which  c o n t r o l s   the  p a r t i c u l a r   coded  data  pulses   t ha t   a r e  

acqu i r ed   by  the  data  a c q u i s i t i o n   c i r c u i t   12  at  any  time.  ( T h i s  

c o n t r o l   is  i n d i c a t e d   by  broad-ar row  c o n n e c t i o n  n   r e p r e s e n t i n g   t h e  

p resence   of  a  group  of  n  p a r a l l e l   channe l s   which  form  an  n - b i t  

channel   l ink   for  c a r ry ing   n  b i t s   of  i n f o r m a t i o n   r e q u i r e d   for  d a t a  

s e l e c t i o n  -   o ther   groups  of  p a r a l l e l   channe l s   forming  m u l t i - b i t  

channel   l i nks   in  the  t e l e v i s i o n   r e c e i v e r   a r r angemen t   are  r e p r e s e n t e d  

s i m i l a r l y   as  m,  o,  and q  numbers  of  channe l s   and  b i t s ) .  

The  acqu i red   coded  data  pu lses   are  c locked  s e r i a l l y   in to   t h e  

data  a c q u i s i t i o n   c i r c u i t   12  by  the  data  c lock  pu lse   t r a i n   p roduced  

in  the  l a t t e r .   From  the  data  a c q u i s i t i o n   c i r c u i t   12,  the  a c q u i r e d  

coded  data  pu lses   are  fed  in  p a r a l l e l   groups  of  m  b i t s   to  a  p a r i t y  

b i t   e r ro r   d e t e c t o r   c i r c u i t   14  over  an  m-bi t   channel   l ink ,   In  m  b i t  

byte  being  r equ i r ed   for  each  c h a r a c t e r   (or  o the r   item  of  i n f o r m a t i o n )  

con t a ined   in  the  message  i n f o r m a t i o n .   I t   is  assumed  that  m  =  8 ,  

so  t h a t   a  c h a r a c t e r   byte  comprises  a  c h a r a c t e r   code  c o n s i s t i n g   o f  

7  b i t s   plus  a  s ing le   p a r i t y   b i t ,   and  t ha t   the  c i r c u i t   14  f u n c t i o n s  

to  check  for  odd  p a r i t y   in  each  c h a r a c t e r   byte  and  to  pass  t h e  



c h a r a c t e r   code  for   s t o r a g e   only  i f   the  o d d  p a r i t y   i s  d e t e c t e d .  

The  7 - b i t   c h a r a c t e r   codes  which  s a t i s f y   the  odd  p a r i t y   c h e c k  

are  fed  from  the  d e t e c t o r   c i r c u i t   14  in  p a r a l l e l   over  an  o - b i t  

channel  l i n k   (o  =  7)  to  a  data  s t o r e   15.  T h e  d a t a  s t o r e  1 5  c a n  

s t o r e   a  complete   page  of  message  i n f o r m a t i o n .   In  a  t y p i c a l   T e l e t e x t   - 

t r a n s m i s s i o n ,   each  page  of  message  i n f o r m a t i o n   would  c o n t a i n   up  t o  

24  rows  of  c h a r a c t e r s ,   with  each  row  c o n t a i n i n g   up  to  40  c h a r a c t e r s .  

Thus,  in  o rder   to  i d e n t i f y   the  d i f f e r e n t   c h a r a c t e r s   o f  a  p a g e ,   i t  

is  f u r t h e r m o r e   assumed  t h a t   the  coded  da ta   pu l ses   a l so   i n c l u d e   a n  

address   code  for  each  c h a r a c t e r ,   t h i s  a d d r e s s   code  e m p l o y i n g  g   b i t s  

and  being  fed  to  the  data  s to re   15  over  a  g - b i t   channel   l i nk   t o  

c o n t r o l   the  s t o r a g e   t h e r e i n   of  the  c h a r a c t e r   c o d e s .  

In  view  of  the  r e s t r i c t e d   t r a n s m i s s i o n   time  which  is  a v a i l a b l e  

for   t r a n s m i t t i n g   the  coded  data  pu l ses   r e p r e s e n t i n g   m e s s a g e  

i n f o r m a t i o n ,   for   i n s t a n c e ,   s u f f i c i e n t   time  to  t r a n s m i t   the  coded  

data  p u l s e s   for   only  one  c h a r a c t e r   row  during  a  t e l e v i s i o n   l i n e   i n  

the  f i e l d - b l a n k i n g   i n t e r v a l ,   c h a r a c t e r   data  for  a  page  of  m e s s a g e  

i n f o r m a t i o n   has  to  be  s t o r e d   row-by-row  in  the  d a t a  s t o r e   15  o v e r  

a  r e l a t i v e l y   l a r g e   number  of  t e l e v i s i o n   f i e l d s .  T h i s   s t o r i n g   o f  

c h a r a c t e r   data   row-by-row  in  the  data   s t o r e  1 5   is  u n d e r  t h e  

c o n t r o l   of  the  address   codes  r e ce ived   from  the  da ta   a c q u i s i t i o n  

c i r c u i t   12  over  the  q - b i t   channel  l i n k .  

The  t e l e v i s i o n   r e c e i v e r   a r rangement   i n c l u d e s   a  c h a r a c t e r  

g e n e r a t o r   a r rangement   16  embodying  t h e  p r e s e n t   i n v e n t i o n .   T h i s  

a r r angement   16  i s   r e s p o n s i v e   to  the  c h a r a c t e r   data   s t o r e d   in  t h e  

data  s t o r e   15  to  produce  c h a r a c t e r   g e n e r a t i n g   da ta   which  can  b e  

used  to  d e r i v e   what  i s   e f f e c t i v e l y   a  new  p i c t u r e   s i g n a l   f o r  

d i s p l a y i n g   the  c h a r a c t e r s   r e p r e s e n t e d   by  the  s t o r e d   c h a r a c t e r   d a t a .  

In  o rder   to  e f f e c t   c h a r a c t e r   d i s p l a y   on  the  s c reen   of  t h e  

p i c t u r e   tube  9  us ing  s t a n d a r d   l i n e   and  frame  scans ,   the  l o g i c   o f  

the  t e l e v i s i o n   r e c e i v e r   a r rangement   in  r e s p e c t   of  c h a r a c t e r   d i s p l a y  

is  so  o r g a n i s e d   tha t   for  each  row  of  c h a r a c t e r s   to  be  d i s p l a y e d ,   a l l  

the  c h a r a c t e r s   of  the  row  are  b u i l t   up  t e l e v i s i o n   l i n e - b y - t e l e v i s i o n  

l i ne   as  a  whole,  and  the  rows  of  c h a r a c t e r s   are  b u i l t  u p   in  s u c c e s s i o n .  

I t   t akes   a  number  of  t e l e v i s i o n   l i n e s   to  bui ld   up  one  r o w  o f  

c h a r a c t e r s .   In  the  f i r s t   t e l e v i s i o n  l i n e   of  each  f i e l d ,   c h a r a c t e r  



data  from  the  data  s t o r e   15  to  the  c h a r a c t e r   g e n e r a t o r   a r r a n g e m e n t  

16  would  cause  the  l a t t e r   to  produce  c h a r a c t e r   g e n e r a t i n g   d a t a  

in  r e s p e c t   of  the  f i r s t   row  of  d i s c r e t e   e lements   for  the  f i r s t  

c h a r a c t e r   of  the  row,  then  in  r e s p e c t   of  the  f i r s t   row  of  d i s c r e t e  

elements   for   the  second  c h a r a c t e r ,   and  so  on  for  the  s u c c e s s i v e  

c h a r a c t e r s   of  the  row.  In  the  second  t e l e v i s i o n   l i n e ,   c h a r a c t e r  

g e n e r a t i n g   data  in  r e s p e c t   of  the  second  row  of  d i s c r e t e   e l e m e n t s  

for  each  c h a r a c t e r   of  the  row  would  be  produced  in  turn ,   and  so  on 

for  the  remain ing   t e l e v i s i o n   l i n e s   c o n c e r n e d .  

The  l og ic   of  the  t e l e v i s i o n   r e c e i v e r   a r rangement   is  o r g a n i s e d  

by  means  of  a  c lock  pulse   and  t iming  pulse  chain  c i r c u i t   17  which  

prov ides   a p p r o p r i a t e   clock  and  t iming  pu l ses   to  the  data  s t o r e   15, 

to  the  c h a r a c t e r   g e n e r a t o r   arrangement   16,  to  the  data  a c q u i s i t i o n  

c i r c u i t   12  and  to  the  p a r i t y   b i t   e r ro r   d e t e c t o r   c i r c u i t   14.  The 

c i r c u i t   17  is  synch ron i sed   in  o p e r a t i o n   with  the  scanning  c i r c u i t s  

10  of  the  p i c t u r e   tube  9  by  the  l i ne   and  f i e l d   s y n c h r o n i s i n g   p u l s e s  

LS  and  FS  e x t r a c t e d   from  the  incoming  video  s igna l   VS  by  the  s y n c .  

s e p a r a t o r   c i r c u i t   11 .  

The  output   from  the  c h a r a c t e r   g e n e r a t o r   a r rangement   16  i s  

appl ied   to  a  co lour   coder  18  which  produces  R1,  G1 and  B1  component  

s i g n a l s   for  c h a r a c t e r   d i sp l ay ,   these  component  s i g n a l s   being  a l s o  

appl ied   to  the  video  i n t e r f a c e   c i r c u i t s   8.  The  co lour   coder  18  c a n  

be  c o n t r o l l e d   (in  a  manner  not  shown)  by  s e l e c t e d   i tems  of  t h e  

c h a r a c t e r   data  in  the  data  s to re   15  to  provide   a  c o n t r o l l e d   c o l o u r  

c h a r a c t e r   d i s p l a y .   Of  course ,   b l a c k - a n d - w h i t e   p i c t u r e   and  c h a r a c t e r  

d i s p l a y   is  a lso  p o s s i b l e ,   in  which  event   the  co lou r   decoder  7  and 

colour  coder  19  would  be  o m i t t e d .  

The  i n v e n t i o n   i s ,   of  course ,   also  a p p l i c a b l e   to  o ther   d i s p l a y  

systems,  such  as  t e l e v i s i o n   moni tors   for  computer  r e a d - o u t  

t e r m i n a l s .  

Also,  the  c h a r a c t e r   g e n e r a t o r   arrangement   16  can  be  a r r a n g e d  

to  r ece ive   the  b i t s   of  a  c h a r a c t e r   code  d i r e c t l y   in  p a r a l l e l   f rom 

the  data  s to re   15,  in  which  case  the  input   a d d r e s s i n g   c i r c u i t   (2)  

of  the  ar rangement   would  not  need  to  perform  any  s e r i a l - t o - p a r a l l e l  

convers ion   and  could  be  implemented  by  a  simple  bu f f e r   s t a g e .  



1.  A  c h a r a c t e r   s t o r e   in  which  c h a r a c t e r s   are  s t o r e d   in  a  manner  

r e p r e s e n t i n g   a  c h a r a c t e r   format  composed  of  a  c o - o r d i n a t e   ma t r ix   o f  

d i s c r e t e   c h a r a c t e r   e l emen t s ,   and  which  is   r e s p o n s i v e   to  c h a r a c t e r  

i npu t   data   r e p r e s e n t i n g   a lpha -numer i c   c h a r a c t e r s   to  p r o d u c e  

c h a r a c t e r   g e n e r a t i n g   data  which  can  be  used  for  the  d i s p l a y   of  t h e  

a l p h a - n u m e r i c   c h a r a c t e r s ,   c h a r a c t e r i s e d   in  t h a t   the  c o - o r d i n a t e  

mat r ix   for  each  descender   l e t t e r   has  the  c h a r a c t e r   e l e m e n t s  f o r  

the  descender   l e t t e r   so  a r r anged   t h a t   those   e l emen t s   forming  t h e  

" t a i l "   of  the  descender   l e t t e r   are  s t o r e d   in  c h a r a c t e r   e lement   rows  

which  in  a  given  c h a r a c t e r   e lement   row  a d d r e s s i n g   sequence  fo r   t h e  

s t o r e   in  r e s p e c t   of  c h a r a c t e r s   o the r   than  d e s c e n d e r  l e t t e r s ,  

p recede   the  c h a r a c t e r   element  rows  in  which  the  r emain ing   e l e m e n t s  

fo r   the  descender   l e t t e r   are  s t o r e d .  

2.  A  c h a r a c t e r   s t o r e   as  claimed  in  Claim  1,  c h a r a c t e r i s e d   i n  

t h a t   i t   is   in  the  form  of  a  " r e a d - o n l y "   memory  d e v i c e .  

3.  A  c h a r a c t e r   s t o r e   as  claimed  in  Cla im 1   or  Claim  2,  c h a r a c t e r i s e d  

in  t h a t   the  c h a r a c t e r   format   is  a  7  x  5  dot  m a t r i x .  

4.  A  c h a r a c t e r   s t o r e   as  claimed  in  Claim  1,  Claim  2  o r  C la im  3 ,  

embodied  in  a  c h a r a c t e r   gene ra to r   a r rangement   which  compr i ses ,   i n  

a d d i t i o n   to  the  c h a r a c t e r  s t o r e ,   i npu t   a d d r e s s i n g   means  f o r  

a d d r e s s i n g   the  c h a r a c t e r   s to re   with  c h a r a c t e r   i npu t   data  for   a 

c h a r a c t e r   s e l e c t e d   for  d i s p l a y ,   row  s e l e c t i o n   means  for  p r o d u c i n g  



row  a d d r e s s e s   for  s e l e c t i n g   for   a  r e a d - o u t   o p e r a t i o n   from  t h e  

c h a r a c t e r   s t o r e   those   c h a r a c t e r   e lements   in  a  p a r t i c u l a r   c h a r a c t e r  

e lement   row  of  the  c h a r a c t e r   ma t r i x ,   data  output   means  for   p r o d u c i n g  

in  said  r e a d - o u t   o p e r a t i o n   the  c h a r a c t e r   g e n e r a t i n g   data  fo r   t h e  

c h a r a c t e r   e lements   in  the  s e l e c t e d   c h a r a c t e r   e lement   row  of  t h e  

s e l e c t e d   c h a r a c t e r ,   and  l o g i c   c o n t r o l   means  for   so  c o n t r o l l i n g   t h e  

i n p u t   a d d r e s s i n g   means  and  the  row  s e l e c t i o n   means  as  to  cause ,   f o r  

a  p l u r a l i t y   of  c h a r a c t e r s   to  be  d i s p l a y e d   as  a  row  of  c h a r a c t e r s ,  

the  s e l e c t i o n   in  tu rn   of  the  c h a r a c t e r   e lements   in  a  f i r s t   c h a r a c t e r  

e lement   row  of  each  of  sa id   p l u r a l i t y   of  c h a r a c t e r s ,   then  t h e  

s e l e c t i o n   in  turn   of  the  c h a r a c t e r   e lements   in  a  second  c h a r a c t e r  

e lement   row  t h e r e o f ,   and  so. on  for   t h e i r   remain ing   c h a r a c t e r   e l e m e n t  

rows,  so  t h a t   said  p l u r a l i t y   of  c h a r a c t e r s   are  b u i l t - u p   e l e m e n t  

r c w - b y - e l e m e n t   row,  as  a  whole,  for   d i s p l a y ,   the  a r r angemen t   f u r t h e r  

i n c l u d i n g   d e t e c t o r   means  for   d e t e c t i n g   when  r e c e i v e d   c h a r a c t e r  

i n p u t   data  p e r t a i n s   to  a  descender   l e t t e r ,   t o g e t h e r   with  e n a b l i n g  

means  r e s p o n s i v e   to  the  d e t e c t o r   means  for   enab l ing   sa id   da ta   o u t p u t  

means  to  produce  c h a r a c t e r   g e n e r a t i n g   data   for  a  p a r t i c u l a r  n  

s u c c e s s i v e   row  a d d r e s s e s   as  produced  by  the  row  s e l e c t i o n   means  and  

p e r t a i n i n g   to  a  normal  c h a r a c t e r   or  to  a  descender   l e t t e r ,   as  t h e  

case  may  b e ,  n   being  the  number  of  c h a r a c t e r   e lement   rows  of  t h e  

c h a r a c t e r   format ,   the  row  s e l e c t i o n   means  being  f u r t h e r   c o n t r o l l e d  

by  the  l o g i c   c o n t r o l   means  so  as  in  a  r e a d - o u t   o p e r a t i o n   to  r e p e a t  

at   l e a s t   p a r t   of  i t s   a d d r e s s i n g   sequence  such  t h a t   at  l e a s t   t h o s e  

row  a d d r e s s e s   p e r t a i n i n g   to  c h a r a c t e r   element  rows  w h i c h  c o n t a i n  

the  e lements   forming  the  " t a i l s "   of  .descender  l e t t e r s   occur  t w i c e .  
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